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I. INTRODUCTION 

Mary O’Connor had watched the slow deaths of several loved ones 

and emphasized to her daughters that she would not want such an out-

come for herself.1 O’Connor’s adult daughters petitioned for removal 

of their now incapacitated mother from life support.2 Nevertheless, the 

New York Court of Appeals rejected their plea in In re Westchester 

County Medical Center (“O’Connor”), stating that the support the 

daughters offered for this decision did not meet the standard of clear 

and convincing evidence.3  

Law prioritizes obedience to established rules. Above all, it fears 

the type I error — the false positive, the conviction of an innocent. In 

this sense, law often errs on the side of test specificity. Medicine, mean-

while, has as its priority the care of patients, and its risk profile favors 

test sensitivity. Medicine is more concerned with a type II error, such 

as a missed diagnosis. While legal standards for clinical care protect the 

vulnerable, especially during decisions at life’s end, these differing 

norms, grounded in statistical reasoning and consequentialism, do not 

                                                                                                    
1. In re Westchester Cty. Med. Ctr., 531 N.E.2d 607 (N.Y. 1988). 

2. Id. at 608–09. 

3. Id. at 608. 
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operate in isolation. Indeed, norms from the law can have a direct im-

pact on medical practice and public health,4 as illustrated by cases like 

O’Connor, where legal standards co-opted a medical decision about 

care. In such cases, stringent legal standards can tyrannize a context of 

care where, for example, a standard of clear and convincing evidence 

is not required and in fact counterproductive. To demand this standard 

could restrict communication and undermine the care of patients.  

Courts have recognized the potential dangers of overly protective 

standards for medical decisions. In Cruzan v. Director, Missouri De-

partment of Health, the Supreme Court allowed states to set their own 

decision-making standards for end-of-life care.5 After O’Connor and 

other similar cases, the New York State Department of Health estab-

lished a new set of evidentiary regulations6 that were legislated as the 

Family Health Care Decisions Act of 2010.7 These standards helped to 

facilitate surrogate decision-making based on prior preferences, taking 

account of the patient’s contemporaneous articulations.  

While new technology can help foster an individual’s ability to 

communicate, it sometimes creates ambiguity over how to handle in-

formation in medical contexts. When faced with uncertainty, physi-

cians may act conservatively and seek refuge in familiar standards, like 

the high evidentiary standards attached to end-of-life decisions. As a 

result, physicians may retreat from the flexibility of a care-based ethic 

into the perceived security of the law’s protective confines and bright-

line rules, in contrast to situations where law provides little guidance 

on complex ethical issues at the intersection of law and bioscience.8 

Such a dynamic may also occur when assessing brain-computer in-

terface (“BCI”) systems that will one day stand in for a patient’s voice. 

BCI technology uses neural activity to allow paralyzed but conscious 

individuals to communicate.9 But how will these communications be 

weighed and assessed? While this challenge may seem to be for the 

future, legal scholarship must look forward to advances in assisted 

                                                                                                    
4. See, e.g., Zachary E. Shapiro, Elizabeth Curran & Rachel C. K. Hutchinson, Cycles of 

Failure: The War on Family, The War on Drugs, and The War on Schools Through HBO’s 

The Wire, 25 WASH. & LEE J.C.R. & SOC. JUST. 183, 216–18 (2019); Christine M. Baugh & 

Zachary E. Shapiro, Concussions and Youth Football: Using a Public Health Law Framework 
to Head Off a Potential Public Health Crisis, 2 J.L. & BIOSCIENCES 449 (2015). 

5. See 497 U.S. 261, 281 (1990).  

6. See THE N.Y. STATE TASK FORCE ON LIFE & THE LAW, WHEN OTHERS MUST CHOOSE: 

DECIDING FOR PATIENTS WITHOUT CAPACITY (1992).  

7. See A.B. 7729-D, 2009 Assemb., 2009–2010 Reg. Sess. (N.Y. 2010); S.B. 3164-B, 2009 

S., 2009-2010 Reg. Sess. (N.Y. 2010). 

8. See JOSEPH J. FINS, A PALLIATIVE ETHIC OF CARE: CLINICAL WISDOM AT LIFE’S END 

158–59 (2006); cf. Zachary E. Shapiro, Savior Siblings in the United States: Ethical Conun-
drums, Legal and Regulatory Void, 24 WASH. & LEE J.C.R. & SOC. JUST. 419 (2018).  

9. Jonathan R. Wolpaw & Elizabeth Winter Wolpaw, Brain-Computer Interfaces: Some-

thing New Under the Sun, in BRAIN-COMPUTER INTERFACES: PRINCIPLES AND PRACTICES 3, 
4 (Jonathan R. Wolpaw & Elizabeth Winter Wolpaw eds., 2012). 
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communication using BCI technology and propose anticipatory gov-

ernance.10  

In this Article, we will pose a number of critical questions for in-

dividuals utilizing BCI technology: Will individuals be evaluated using 

standard measures to assess capacity and legal competency? Will they 

be assessed neutrally or be subject to techno-skepticism? How much 

fidelity to the human voice will BCI communication need to achieve to 

be accepted? Though dilemmas like malfunctioning software might, in 

fact, be more remediable than disputes between dueling surrogate deci-

sion-makers over a patient’s prior wishes, the novelty of neuropros-

thetic communication raises novel challenges that could lead to 

misplaced remedies and inappropriate standards.  
BCI technology deserves special attention, both legally and clini-

cally, as medical technology’s best hope for patients with severe brain 

injuries to assert their wishes. Tragedies like Hacienda Healthcare il-

luminate the abuse to which patients, lacking any tools for self-advo-

cacy, are vulnerable. Other patients who cannot use BCI may face 

abandonment, lack of pain medication, or other forms of abysmal mal-

treatment.11 Overly stringent knowledge standards or excessively cau-

tious physicians risk damaging the everyday quality of life for BCI 

users and subjecting BCI users to dignity violations. 

In the spirit of anticipatory governance, and looking toward ad-

vances in neuroscience and computing technology in the coming dec-

ades, 12  this Article examines the issues raised by usage of BCI 

technology in the legal and medical clinical contexts. While BCI tech-

nology can fit within conventional legal frameworks, this Article ar-

gues against allowing restrictive legal standards to dominate more 

routine decisions in clinical practice or choices made by BCI-assisted 

patients in daily life. While those making end-of-life decisions may also 

require BCI technology, many of the quotidian choices that BCI users 

make involve much less weighty communication. To deprive these in-

dividuals of a newfound ability to communicate is to disrespect their 

personhood on procedural grounds, and so deny their right to be heard. 

To help prevent this affront to dignity and still protect patients from the 

                                                                                                    
10. Cf. David H. Guston, Understanding ‘Anticipatory Governance’, 44 SOC. STUD. SCI. 

218, 220 (2014) (discussing potential benefits of anticipatory governance to the field of nan-

otechnology). 

11. See Vanessa Romo, Nursing Home Launches New Investigation After Woman in Veg-

etative State Gives Birth, NPR (Jan. 14, 2019, 9:49 PM), https://www.npr.org/2019/01/14/ 

685377950/nursing-home-launches-new-investigation-after-woman-in-vegetative-state-
gives-bi [https://perma.cc/Y4TR-6AXF]; Joseph J. Fins, When No One Notices: Disorders of 

Consciousness and the Chronic Vegetative State, HASTINGS CTR. REP., July–Aug. 2019, at 

14; JOSEPH J. FINS, RIGHTS COME TO MIND: BRAIN INJURY, ETHICS, AND THE STRUGGLE FOR 

CONSCIOUSNESS 151 (2015).  

12. See generally Zachary E. Shapiro, Bioethics in the Law, HASTINGS CTR. REP., Jan.– 

Feb. 2017, at 1 (explaining how law, when coupled with an understanding of science, can 
impact the practice of medicine and public health). 
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burden of decisions that they may not yet be able to undertake, we pro-

pose to consider the role that BCI technology might eventually play in 

patient communication.  

In Part II of this Article, we will outline the principles of BCI de-

sign and usage, so that an understanding of the technology can guide 

legal and clinical decisions. Part III discusses populations of potential 

users and how they could employ BCI technology to reclaim their in-

dependence. The Article will then turn in Part IV to legal issues has-

tened by BCI technology, particularly capacity, competence to stand 

trial, and the rules of evidence. Part V will consider the analogous con-

structs of capacity, competence, and certainty as they appear in medical 

practice. Finally, in Part VI, we reflect on the obligations we owe to 

users of BCI prosthetics and how we as a professional community can 

use these tools to respect and empower others. 

II. BRAIN-COMPUTER INTERFACES: PRINCIPLES AND DESIGNS 

A brain-computer interface, in the words of Jonathan and Elizabeth 

Winter Wolpaw, “measures activity from the central nervous system 

and converts it into artificial output that replaces, restores, enhances, 

supplements, or improves natural [central nervous system (‘CNS’)] 

output and thereby changes the ongoing interactions between the CNS 

and its external or internal environment.”13 A BCI typically pairs neural 

output with a computer application that responds in a predetermined 

way to brain activity.14 BCI technology is most commonly, but not ex-

clusively, used in patients with intact cognition but impaired motor out-

put, often due to a spinal cord lesion.15  

BCI technology requires users to intentionally produce specific 

neural output in order to interact with the application. A BCI may create 

an alternative interface to a preexisting technology for people who can-

not use the original, as in an electroencephalography (“EEG”)-

controlled cursor rather than a mouse manipulated by hands.16 Alter-

nately, a BCI may furnish an assistive communicative device or a pros-

thetic. Thus, BCI is a type of assistive technology, a class of devices 

engineered to bridge the gap between capabilities and desired function 

                                                                                                    
13. Wolpaw & Wolpaw, supra note 9, at 3. 

14. Id. 

15. See id. at 4. 

16. See, e.g., Beata Jarosiewicz et al., Virtual Typing by People with Tetraplegia Using a 

Self-Calibrating Intracortical Brain-Computer Interface, SCI. TRANSLATIONAL MED., Nov. 
11, 2015, at 1. 
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in individuals with disorders secondary to motor dysfunction or cogni-

tive impairment.17 This Article will focus mainly on assistive commu-

nicative BCI. These may take the forms of spelling or word generation, 

ideally supplemented with predictive typing technology or synthetic 

voices. 

In the following section, we consider different forms of BCI tech-

nology. These range from non-invasive modalities like word boards, 

EEG, and neuroimaging, to invasive methods that surgically insert elec-

trodes into the brain. The following examples are intended to represent 

the problem space and to model a heuristic for legal and medical impli-

cations. 

A. Non-Invasive BCI 

The simplest, earliest assistive communicative devices were word 

boards or Morse code-like systems.18 These consisted of some system 

of characters or words, ordered either alphabetically or by frequency of 

use. Patients cooperated with a partner, who would indicate options un-

til the patient blinked to select an option.19 The more modern versions 

of this involve electrooculography, or eye tracking, in which a camera 

detects the direction and speed of an individual’s gaze as they scan the 

word board.20 Users can select options by lingering on the character of 

choice, which can then lead to language output.21 While simple, cost-

effective, and easy to learn, eye tracking is not an option for all patients. 

Traumatic injuries can sever the nerves providing ocular control, and 

the late stages of neurodegenerative diseases like ALS can also inhibit 

patients’ voluntary control over their eyes.22 The mandate to respect 

personhood throughout brain injury cannot be upheld if patients lose 

their sole method of communication just when their disease worsens 

and they are most vulnerable. 

Thus, researchers are continually developing new models of brain-

based computer applications, which the patient could operate so long 

as they are conscious. With non-invasive BCIs, researchers can max-

imize recording accuracy through design considerations. For instance, 

designers can calibrate their recording and reference electrode place-

                                                                                                    
17. Jane E. Huggins & Debra Zeitlin, BCI Applications, in BRAIN-COMPUTER 

INTERFACES, supra note 9, at 197, 197. 

18. Id. 

19. Id. at 200. 

20. Id. 

21. Id. 

22. See Rakesh Sharma et al., Oculomotor Dysfunction in Amyotrophic Lateral Sclerosis: 

A Comprehensive Review, 68 ARCHIVES NEUROLOGY 857, 859 (2011). 
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ment differentially depending upon the neural response they are seek-

ing to capture.23 So-called “active electrodes,” which amplify the signal 

at its source, are available from many vendors.24  As with invasive 

BCIs, a ground electrode must always be used to help remove noise.25 

Non-invasive BCIs are more susceptible to the risks of artifact, or elec-

trical activity from movement within the body, such as from the mus-

cles (“electromyography” or “EMG”) or eyes (“electrooculography” or 

“EOG”), which interferes with collecting the neural electrical activ-

ity.26 While this may pose less of a concern for locked-in patients, who 

generally cannot move, artifact can potentially corrupt the neural signal 

and confound BCI use in other patient populations.27 EOG and EMG 

tend to have stereotyped waveforms, so methods exist for filtering them 

out computationally.28 

Non-invasive BCIs can also allow for more creative solutions for 

patient comfort. Designers can choose to use either wet or dry elec-

trodes. While wet electrodes tend to gather signals more reliably, in the 

past they have also been cold, sticky, and uncomfortable. Newer, 

sleeker models use saline solution and comfort pads.  

 

                                                                                                    
23. See, e.g., Ramesh Srinivasan, Acquiring Brain Signals from Outside the Brain, in 

BRAIN-COMPUTER INTERFACES, supra note 9, at 105, 105–07, 111–13. 

24. Id. at 106. 

25. Id. at 105. 

26. Id. at 108–09. 

27. See id. 

28. See id. at 109. 
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Figure 1. Standardized Placement Chart of EEG Electrodes with 

Names Given For Each Location.29  

B. EEG-Based Communication 

Electroencephalograms, measured by sensors applied to the scalp, 

register the electrical signals that brain cells, or neurons, emit when 

they activate.30 EEG records the electrical activity of the many neurons 

firing at any given time, as the result of both conscious and uninten-

tional neural activity. In BCIs, this output then prompts the application 

to change in some predictable manner. One neurological change is an 

event-related potential (“ERP”), or a predictable spike in neural activity 

in a certain area of the brain that is tied to a particular event.31 This may 

occur in the motor, parietal, or premotor cortex, or can even be tied to 

                                                                                                    
29. Srinivasan, supra note 23, at 108. 

30. See generally Paul L. Nunez, Electric and Magnetic Fields Produced by the Brain, in 

BRAIN-COMPUTER INTERFACES, supra note 9, at 45; Zachary E. Shapiro, Note, Truth, Deceit, 
and Neuroimaging: Can Functional Magnetic Resonance Imaging Serve as a Technology-

Based Method of Lie Detection?, 29 HARV. J.L. & TECH. 527 (2016). 

31. See Eric W. Sellers, Yael Arbel & Emanuel Donchin, BCIs That Use P300 Event-Re-

lated Potentials, in BRAIN-COMPUTER INTERFACES, supra note 9, at 215. 
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the activity of a single neuron. Because of the reliability of these re-

sponses and the close temporal resolution of EEG, neuroscientists can 

plan for this signal to occur in conjunction with a tracked event, such 

as when a desired character appears onscreen.32 The counterpart to ERP 

is the steady-state evoked potential, which results in stable oscillations 

provoked by a continuous pattern. Though the paradigms oppose each 

other — one captures the response by a sudden change, the other by a 

steady pattern — both operate by predictable neural activity solicited 

by the application.33  

One example of an ERP-based BCI is the P300-spelling matrix, a 

standard for BCI design.34 In it, rows and columns of a six-by-six ma-

trix are randomly selected several times per second while a trained clas-

sifier detects those rows and columns for which a certain EEG response 

occurs. By recognizing the row and column, the device is able to map 

out and express the desired letter. 

 

 

Figure 2. Standard Visual P300 Speller.35 

An emerging style, which operates by a similar principle, is known 

as an N200 motion-onset visual response speller.36 This method dis-

plays a matrix with a simple box next to each letter. In the boxes, col-

ored objects move so as to elicit a motion-onset visual response in the 

viewer. The user attends to the letter they wish to select and performs a 

color recognition task, and the computer is then able to ascertain the 

column and row of the chosen letter. 

                                                                                                    
32. See id.; John P. Donoghue, BCIs That Use Signals Recorded in Motor Cortex, in 

BRAIN-COMPUTER INTERFACES, supra note 9, at 265; Hansjörg Scherberger, BCIs That Use 

Signals Recorded in Parietal or Premotor Cortex, in BRAIN-COMPUTER INTERFACES, supra 
note 9, at 289. 

33. See Brendan Z. Allison, Josef Faller & Christa Neuper, BCIs That Use Steady-State 

Visual Evoked Potentials or Slow Cortical Potentials, in BRAIN-COMPUTER INTERFACES, su-

pra note 9, at 241. 

34. See Anderson Mora-Cortes et al., Language Model Applications to Spelling with Brain-

Computer Interfaces, 14 SENSORS 5967, 5969 (2014). 

35. Id. at 5970. 

36. See Dan Zhang et al., An N200 Speller Integrating the Spatial Profile for the Detection 

of the Non-Control State, J. NEURAL ENGINEERING, Apr. 2012, at 1.  
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Figure 3. N200 Motion-Onset Visual Response Speller.37 

Whereas the above styles evoke a predictable response from the 

user, another style for EEG-based BCI hinges upon a signal willfully 

produced by the user, to which the machine is then taught to respond. 

This method, known as biofeedback, has been used therapeutically for 

several decades, teaching individuals to produce certain brainwaves by 

locking the presence of that brainwave to a visual or auditory stimu-

lus.38 When using such a BCI, users conjure thoughts of a physical ac-

tivity, a mood or state of consciousness, or any other sort of mental 

                                                                                                    
37. Id. at 3. 

38. Janis J. Daly & Ranganatha Sitaram, BCI Therapeutic Applications for Improving 

Brain Function, in BRAIN-COMPUTER INTERFACES, supra note 9, at 351. 
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imagery that can be differentiated by an algorithm.39 The computer then 

learns to recognize the brain signals and change the application screen 

in their presence, as in the case of the Hex-o-Spell.40 This interface op-

erates by two trained brain states.41 One rotates an arrow, another stops 

it for selection. Users can spin the arrow until they reach the section 

containing their desired letter, and then repeat the process to access it. 

 

 

Figure 4. A Diagram of Selection Within the Hex-O-Spell System.42 

C. fMRI-Based Communication 

Another non-invasive approach involves brain imaging. Functional 

magnetic resonance imaging (“fMRI”) maps neural metabolic signals, 

revealing the movement of blood throughout the brain.43 Increases in 

blood flow reflect increased metabolic activity, or utilization of that 

area of the brain.44 A region of the brain is said to be “activated” — in 

use or involved in conscious thought — when more blood is flowing to 

the region than the rest of the brain or compared to a previous time.45  

Users can communicate from within fMRI by producing a thought 

that predictably activates a region of interest (“ROI”) in the brain, and 

which is predetermined to have a certain meaning.46 For example, in 

experimental work, investigators have asked subjects to imagine play-

ing tennis, which reliably maps to the motor cortex, and walking about 

the subject’s home, which maps to the spatial parietal lobe.47 Thereaf-

ter, investigators can ask subjects to imagine playing tennis when they 

                                                                                                    
39. Id. 

40. See Benjamin Blankertz et al., The Berlin Brain-Computer Interface Presents the Novel 

Mental Typewriter Hex-O-Spell, PROC. 3RD INT’L BRAIN-COMPUTER INTERFACE WORKSHOP 

& TRAINING COURSE 2006, Sept. 21–24, 2006, at 108–09.  

41. Id.  

42. Id. at 109. 

43. See Shapiro, supra note 30, at 530–32. 

44. Id.  

45. Id. at 530–31. 

46. See Martin M. Monti et al., Willful Modulation of Brain Activity in Disorders of Con-

sciousness, 362 NEW ENG. J. MED. 579, 580–81 (2010); see also Adrian M. Owen & Martin 

R. Coleman, Functional MRI in Disorders of Consciousness: Advantages and Limitations, 20 

CURRENT OPINION NEUROLOGY 632, 632–33 (2007). 

47. See, e.g., Monti, supra note 46, at 581; Owen & Coleman, supra note 46, at 634. 
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want to say “yes,” and walking around their house if they want to say 

“no.” The former response will activate an ROI in the motor cortex, the 

latter an ROI in the parietal lobe.48 So distinguished, a patient otherwise 

unable to communicate will be able to do so.49  

While fMRI boasts high spatial resolution, it constrains the user 

physically and is costly, making it impractical for everyday life. 50 

Moreover, the constraints of this system have thus far limited the user 

to indicating only two options, yes or no, whereas other BCI modalities 

have already enabled greater vocabularies. 51  Thus, fMRI currently 

seems unlikely to displace EEG as the chief modality for BCI. 

D. Invasive BCI 

Invasive BCI may be able to provide greater accuracy than non-

invasive versions and involves the surgical placement of electrodes in-

side the brain. Like any surgical procedure, implantation carries risks, 

especially for patients with pre-existing conditions. The most common 

risks are bleeding, infection, and localized tissue damage.52 Neverthe-

less, surgical implantation of electrodes is considered safe enough that, 

in other therapeutic settings, such as deep brain stimulation (“DBS”) 

for Parkinson’s treatment, 53 the Centers for Medicare & Medicaid Ser-

vices (“CMS”) cover the cost of the procedure through Medicare.54 

Thus, an invasive BCI may be appropriate given its potential for im-

proved precision and recording accuracy.55 

There are additional issues of immune response to surgically im-

planted devices, such as local inflammation, which can increase elec-

trical impedance. This response can cause indwelling devices to 

malfunction over time.56 Nonetheless, these risks can be reduced, for 

instance, by using biocompatible microelectrodes and microwire arrays 

with long-term stability.57 Technology is improving to lessen the risks 

                                                                                                    
48. See Owen & Coleman, supra note 46, at 634. 

49. See Monti, supra note 46, at 588. 

50. See Shapiro, supra note 30 at 535. 

51. See, e.g., Mora-Cortes et al., supra note 34, at 5969–82; Zhang et al., supra note 36, at 

9–10; Blankertz et al., supra note 40, at 108. 

52. See Kevin J. Otto, Kip A. Ludwig & Daryl R. Kipke, Acquiring Brain Signals from 
Within the Brain, in BRAIN-COMPUTER INTERFACES, supra note 9, at 81, 92. 

53. See Joseph J. Fins, Deep Brain Stimulation, in BIOETHICS 817, 819 (Bruce Jennings 

ed., 4th ed. 2014). 

54. See Memorandum from Steve Phurrough, Dir., Div. of Med. & Surgical Servs., Cov-

erage & Analysis Grp., Ctrs. for Medicare & Medicaid Servs. et al., to Administrative File 

CAG: #00124N Deep Brain Stimulation (DBS) for Parkinson’s Disease (Feb. 6, 2003), 

https://www.cms.gov/medicare-coverage-database/details/nca-decision-memo.aspx? 
NCAId=21 [https://perma.cc/D6ET-KC8Q] [hereinafter Phurrough Memorandum].  

55. See Otto, Ludwig & Kipke, supra note 52, at 90–91. 

56. Joseph J. Fins, Nanotechnology, Neuromodulation & The Immune Response: Dis-

course, Materiality & Ethics, BIOMEDICAL MICRODEVICES, Apr. 2015, at 1, 3. 

57. See Otto, Ludwig & Kipke, supra note 52, at 82.  
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of both device and biological failure by helping to eliminate interfer-

ence by electrical fields outside of the brain, known as “noise.”58  

Newer studies have achieved promising results with intracranial 

EEG, which records electrical activity from underneath the skull but 

not within the brain.59 This technique can yield higher-quality record-

ings without the medical and technical risks that come from penetrating 

brain tissue.60 A research collaboration known as BrainGate has pro-

duced an invasive BCI with high accuracy that uses a keyboard-like 

application controlled by an EEG-based digital mouse.61  

A final issue associated with invasive BCI is the fate of indwelling 

devices over time. There are still unknowns about what to do with BCI 

systems when they no longer function or need replacement, or if users 

decide that they do not want to have them inside their heads. While 

these issues are yet to enter the legal and ethical debate about invasive 

devices fully, some argue that there is a normative, and perhaps legal, 

obligation to make long-term provisions for these devices once they 

have been implanted, whether it is in a clinical trial or in clinical prac-

tice.62 

III. POPULATIONS OF BCI USERS 

A diverse population of patients might benefit from communica-

tive BCI technology. Potential beneficiaries include those with normal 

cognition and impaired motor output, as in locked-in syndrome; those 

with expressive communication difficulties (aphasia) secondary to 

stroke; and those who have both some degree of cognitive impairment 

and decreased motor output (patients with cognitive motor dissociation, 

as in those with disorders of consciousness). We will consider, in turn, 

each group of patients and the ways BCI might assist and empower 

them.  

                                                                                                    
58. Id. at 90–91. 

59. See Gerwin Schalk, BCIs That Use Electrocorticographic Activity, in BRAIN-
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62. See, e.g., Joseph J. Fins, Deep Brain Stimulation, Deontology and Duty: The Moral 
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A. Locked-In Syndrome 

In many ways, the locked-in patient is a prototypical candidate for 

a BCI. Patients affected by locked-in syndrome (“LIS”) have normal 

cognition but no motor output beyond the cranial nerves above the 

spine. Because of this, locked-in patients remain fully conscious but 

lack an ability to communicate. LIS can result from amyotrophic lateral 

sclerosis (“ALS”), commonly known as Lou Gehrig’s disease, or from 

other neuromuscular disorders, stroke or traumatic brain injury 

(“TBI”).  

LIS was poignantly depicted in The Diving Bell and the Butterfly, 
a memoir written by Jean-Dominique Bauby, who suffered from this 

condition.63 A former editor of the French Elle, Bauby sustained a 

stroke that left him in a locked-in state, with normal consciousness but 

no motor activity save for some facial gestures and the ability to blink.64 

Bauby retained the love of his family, who continued to call and 

visit despite knowing that he could not respond to them.65 With the help 

of his speech therapist Sandrine, Bauby developed a Morse code-like 

system whereby he could blink to indicate individual letters. The sys-

tem he used to communicate consisted of a partner rapidly reciting a 

frequency-ordered alphabet, choosing the spoken letter whenever 

Bauby blinked.66 Laboriously, character by character, Bauby sent his 

loved ones a letter detailing his thoughts and experiences. After sending 

his first communication, Bauby soon started sending a monthly missive 

to his friends and family. Many in his circle responded to this newslet-

ter, enabling him to remain involved with the people and issues he 

loved.67 Eventually, using this same partner-assisted spelling system, 

he authored his bestselling memoir.68  

As tragic as his case was, Bauby was lucky. Although he could not 

speak and was institutionalized, his normal cognition was identified 

and he was provided with an opportunity to communicate again. Many 

others are not so fortunate. Janet Tavalaro, a woman with LIS, was mis-

identified as being in a vegetative state, as she eventually recounted in 

her own memoir Look Up for Yes.69 Each of these narratives illustrates 

the persistent hunger for communication amongst locked-in patients 

and the commensurate need to identify these patients and productively 

respond. Without the creativity and sensitivity of his speech therapist, 

                                                                                                    
63. See JEAN-DOMINIQUE BAUBY, THE DIVING BELL AND THE BUTTERFLY 3 (Jeremy Leg-

gatt trans., Alfred A. Knopf 1997). 

64. See id. 

65. See id. at 69. 

66. See id. at 20. 

67. See id. at 81–82. 

68. See id. at 2. 

69. See FINS, supra note 8, at 151.  
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Bauby would have remained isolated, trapped in his head. Today, a pa-

tient in his position would no longer require such a cumbersome, code-

pendent communication system. They could instead use a BCI. Still, as 

in Bauby’s case, locked-in BCI users would require a circle of invested 

conversation partners with whom to speak. 

B. Aphasia 

Aphasia, a disorder affecting the ability to speak, affects about one 

in four stroke patients.70 The condition may manifest as receptive, im-

pacting understanding of others’ words, or expressive, damaging one’s 

own production of speech.71 In some cases of expressive aphasia, pa-

tients are perfectly aware, and distressed, at their inability to generate 

the right words; in other instances, patients may be indignant that no-

body can understand their word choice.72 

Consider the case that Dr. Joseph Fins recounted when his father 

had a transient ischemia attack, a mini-stroke, which temporarily left 

him aphasic.73 After his father recovered his ability to speak, Fins re-

called a distressing encounter during his father’s assessment. The test-

ing neurologist held up a pen and asked Fins’ father to identify it. His 

aphasic father could not summon the word “pen,” but instead stated the 

location, “Germany,” where the neurologist’s pen was manufactured. 

Rather than prying into this response, the neurologist dismissed him as 

unable to recognize the pen.74 Such lapses might be remediated by BCI 

systems designed specially for aphasia, and researchers have begun to 

develop ways to return communicative power to aphasic patients. One 

group has undertaken to decode intended speech from among neural 

signals and thus create a “speech prosthesis.”75 Going forward, such 

use cases will require special effort from lawyers, doctors, and loved 

ones to ensure receptive aphasia patients understand instructions.76 
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C. Disorders of Consciousness and Cognitive Motor Dissociation 

Disorders of consciousness are a suite of conditions identified by 

the lack of a liminal state of consciousness, including coma, the vege-

tative state, and the minimally conscious state.77  Coma is an eyes-

closed state of unresponsiveness.78 The vegetative state (“VS”) repre-

sents the isolated recovery of the brain stem, which is responsible for 

autonomic functions.79 Vegetative patients are in a state of wakeful un-

responsiveness in which there is no awareness of self, others, or the 

environment.80 Though the patient may exhibit autonomic behaviors 

like blinking, these motions are not purposeful and do not reflect con-

scious awareness.81 These patients are often confused with those in the 

minimally conscious state (“MCS”), a higher state of consciousness 

than the VS.82 The MCS is a state of liminal consciousness character-

ized by intermittent evidence of awareness of self, others, and the en-

vironment. 83  MCS patients may sometimes, and unreliably, track 

people coming into their rooms, grasp for a cup, or even say their 

names.84 The challenge is that these behaviors are episodic and unreli-

able. The inconstancy of these behaviors results in frequent misdiagno-

sis and conflation with the VS.85 Patients in the MCS are thus at risk of 

“covert consciousness,” having their signs of awareness dismissed or 

overlooked.86  
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More broadly considered, both locked-in patients and those with 

covert consciousness, such as MCS patients, suffer from some degree 

of cognitive motor dissociation (“CMD”), in which cognitive capabili-

ties elude behavioral manifestation because of inadequate motor out-

put.87 BCI systems could assist CMD patients in two main respects. 

First, by providing a means of communication, a BCI could help fami-

lies and doctors screen for conscious understanding by observing con-

sistent patterns of logical responses. These “conversations” could even 

be recorded to provide critical evidentiary information, thus preventing 

the dilemma where an intermittently conscious patient is dismissed by 

a clinician who cannot replicate the command-following. This could 

help improve diagnostic accuracy and prevent patients from being mis-

labeled. 

Moreover, BCI systems could immediately improve quality of life 

by helping patients express their wishes. If BCI technology gives an 

ability to communicate, this can allow patients to express their needs 

and refuse to be ignored. If BCI technology can be introduced at the 

early stages of a progressive neuromuscular disease such as ALS, pa-

tients can learn to use the device while still independent so that they 

can comfortably rely upon it later. They can also work with their clini-

cians to modify the device to their own specifications. For these pa-

tients, knowing that they will retain a way to be close to their loved 

ones and exercising a measure of control over the device’s functioning 

may improve their overall well-being. 

IV. BCI AND THE LEGAL SYSTEM 

BCI technology has the potential to give voice to patients burdened 

by LIS, aphasia, or cognitive-motor dissociation. While this is a prom-

ising step forward for those heretofore silenced by injury or disease, the 

prosthetic communications of these patients remain vulnerable and 

prone to misunderstandings. Even with BCI assistance, and even with 

sincerest intentions to respect the patients’ personhood and due process 

rights, patient agency can be compromised by halting or incomplete 

communication.88 

In the following sections, we explore legal issues raised by BCI, 

and how conventional legal frameworks for capacity, competence to 
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stand trial, and evidence may intersect with BCI and the emergent com-

munication made possible by this technology. 

A. Capacity 

In law and medicine, capacity functions in a modular fashion: a 

patient may have the capacity to consent to a procedure but not, for 

instance, to contract. Informed consent motivates the legal and clinical 

understanding of capacity.89 Legally, the capacity to consent to medical 

procedures runs “parallel” to the capacity to contract.90 Both medicine 

and law possess professional and ethical guidelines to help practitioners 

analyze complicated situations when capacity is unclear.91 

Often, lawyers can immediately judge capacity, and so the Model 

Rules of Professional Conduct (“MRPC”) may be overlooked in favor 

of common sense. Patients with the neurological impairments discussed 

above invert this trend. Instinct, bias, and a lack of experience with such 

patients would ordinarily lead lawyers to discount the capacity of a non-

communicative, unresponsive individual, unless they have specifically 

been trained to screen for neurological impairments that affect ability 

to express capacity but not capacity itself. This trend may be exacer-

bated by the uncommon nature of many of these conditions and the rare 

appearance of these cases in court. As a result, most lawyers will not 

get the requisite experience with these patients to carefully interrogate 

their own biases and presumptions. For this reason, the MRPC can be 

especially useful when assessing vulnerable populations for decisional 

status.  

Lawyers can look to state, federal, and ethical guidelines on capac-

ity judgments, which are often codified in state advance directive laws. 

A definition from the Uniform Health Care Decisions Act is prototypi-

cal: “‘Capacity’ means an individual’s ability to understand the signif-

icant benefits, risks, and alternatives to proposed health care and to 

make and communicate a health-care decision.”92 The basic framework 

presumes that adult patients have the capacity to consent, and states will 

set their own burdens of proof to demonstrate otherwise. For instance, 

in Washington State, the evidentiary burden to overturn an apparent 

decision is the standard of clear and convincing evidence.93 
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The MRPC lay out broad steps for lawyers wishing to determine 

capacity in a would-be client. First, they must host a preliminary 

screening to identify “red flags” for capacity.94 If concerns about ca-

pacity are either absent or “mild . . . but they not substantial,” represen-

tation can proceed.95 If concerns are more than mild or substantial, the 

MRPC stipulate that the lawyer should consult with a professional or 

have a professional formally assess the patient.96 This can be done after 

the lawyer has determined which questions to ask, which issues to 

measure, and the like.97 Comment 6 to Rule 1.14 elaborates that, in 

making these assessments, lawyers should balance factors such as the 

would-be client’s “ability to articulate reasoning leading to a decision; 

variability of state of mind and ability to appreciate consequences of a 

decision; the substantive fairness of a decision; and the consistency of 

a decision with the known long-term commitments and values of the 

client.”98 Throughout, lawyers must make decisions based upon the el-

ements of legal capacity for the relevant transaction. They must also 

thoroughly document all capacity observations and remain vigilant 

against mitigating factors or deleterious biases that may cloud their 

judgment.99  All of these tasks would take on increased importance 

when dealing with a client with a BCI.  

Lawyers assessing BCI users for capacity may also take guidance 

from the Margulies/Fordham criteria.100 These tests look to a variety of 

criteria to assess capacity, including the ability to articulate reasoning 

behind the decision, variability of state of mind, appreciation of conse-

quences, substantive fairness of decision, consistency with lifetime val-

ues, and irreversibility of the decision — designed for patients with 

particularly questionable capacity.101 

The legal assessment of capacity is explicitly not a clinical deter-

mination. While diagnostic tests can aid lawyers in designated in-

stances, the American Bar Association (“ABA”), in fact, cautions 

against overuse of medical diagnostic tools.102 It contends that clinical 

and legal models run closely enough together that lawyers need not de-

fer to clinicians, as this can be time-consuming.103 Moreover, lawyers 

can harm the nascent attorney-client relationship by suggesting outside 
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clinical evaluation, and these lawyers are not trained to administer the 

tests themselves.104 

The Grisso factors, meant for doctors to clinically evaluate capac-

ity, exemplify the similarities between medical and legal assess-

ments.105 They include the cause of the condition and the patient’s 

expected prognosis, cognitive awareness, and behavioral interac-

tions.106 The first factor is the cause of the condition and likely trajec-

tory of improvement. 107  This is frequently also built into legal 

assessments. For the neurological conditions discussed above, which 

sometimes take several years to declare themselves prognostically, the 

ABA should follow medicine’s example and implement a cautionary 

guideline against overly hasty assessments. Attorneys must also strive 

to recognize and resist any harmful stereotypes about neurologically 

disabled individuals. 

The next factor is the patient’s cognitive awareness.108 Measured 

clinically with tests such as the Mini Mental Status Exam, legal ele-

ments of cognitive capacity are often captured in guardianship statutes, 

which require an assessment of a patient’s understanding of their own 

situation.109 Prototypical language appears in the 1982 and 1997 Uni-

form Guardianship and Protective Proceedings Acts, which instructs 

lawyers to focus on clients’ ability to “receive and evaluate information 

or make or communicate decisions” or “sufficient understanding or ca-

pacity to make/communicate decisions.”110 Lawyers must keep in mind 

that, if would-be clients have a cognitive-motor dissociation, they may 

possess full capacity to make decisions but cannot ordinarily communi-
cate them without a BCI. Because a BCI could allow potential clients 

to communicate solely via electrical impulses from their brains, bypass-

ing parts of their body that prevent them from speaking, efforts should 

be made to provide would-be clients with the proper tools to facilitate 

communication. 

Next, the Grisso factors turn to behavioral considerations.111 For 

doctors in a clinical context, these are measured with tests specialized 

to the condition being evaluated, such as traumatic brain injury or men-

tal illness.112 Lawyers also use instruments designed specifically to 

measure capacity in several contractual or transactional domains, as the 
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elements of capacity in each are statutorily stipulated. The Hopemont 

Capacity Interview, for example, measures capacity to make medical 

decisions utilizing short interviews.113 Finally, the Grisso factors ana-

lyze the patient’s interactions, including context, personal relation-

ships, consistency with lifelong values, and so on.114 

As this comparison illustrates, law and medicine often seek to as-

sess similar elements when judging capacity — understanding, appre-

ciation, reasoning, and expression of choice — but achieve it through 

differing means. The law tends to focus attention on statutory defini-

tions of capacity for any given transaction, focusing on bright-line rules 

and established rights. On the other hand, medicine is primarily con-

cerned with capacity to consent (or assent) to procedures, and doctors 

work hard to attune themselves to subtleties of the patient’s condi-

tion.115 

B. Competence to Stand Trial 

Competence to stand trial is a fundamental due process concern; 

one that American courts assimilated from their British counterparts.116 

The Supreme Court has clarified the meaning of “competent to stand 

trial” through a series of cases. In United States v. Boylen, the Court 

considered whether the defendant was “capable of properly appreciat-

ing his peril and of rationally assisting in his own defense.”117 The 

Court elaborated upon this in Dusky v. United States, asking whether 

the defendant possessed “sufficient present ability to consult with his 

lawyer with a reasonable degree of rational understanding — and 

whether he ha[d] a rational as well as factual understanding of the pro-

ceedings against him.”118 Finally, Drope v. Missouri went even further 

by asking, more broadly, whether the defendant was able to assist in his 

defense.119 Increasingly, the legal profession has witnessed a push to-
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wards instruments for measuring competency to operationalize this ju-

dicial guidance. Structured as inventories, interviews, or surveys, these 

tend to measure rationality and comprehension of the situation.120 

While LIS patients and those with CMD and aphasia may be unable 

to communicate without assistance, their conditions do not uniformly 

hamper rationality or comprehension. Others with conditions affecting 

cognition to some degree have been found legally competent in other 

contexts.121 In fact, defendants with traumatic brain injuries have been 

ordered to stand trial, as long as their impairment did not preclude a 

sufficient level of understanding of the proceedings.122 Given this prec-

edent, locked-in patients might not be categorically barred from stand-

ing trial, nor would those with aphasia and CMD. Rather, the question 

would focus on whether an individual has the requisite ability to under-

stand their circumstances and assist in their defense. Of course, lawyers 

can only ascertain this by communicating with the patient, and in this 

population, that can only be achieved via some manner of BCI. This 

could lead to a question of whether a court should provide the means to 

patients with these communication disorders to actualize a right to be 

heard. 

Indeed, courts have long been in the practice of using medical 

means to enable those found incompetent to stand trial. Witnesses or 

defendants who are too psychotic to testify, but without whom the trial 

cannot be held, are frequently “restored to reason.”123 Courts will defer 

to this option except when the defendant or witness is judged substan-

tially unlikely to be restored to reason.124 This underscores the value 

courts place on the ability to stand trial.  

In light of these measures, proponents might argue that providing 

patients the ability to testify with a BCI is considered another method 

of reducing to reason. In a metaphorical sense, these cognitively intact 

but physically immobilized individuals have already been reduced to 
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reason by their condition. BCIs could potentially do much more to af-

firm personhood in this context, while being less invasive than pharma-

ceutical intervention that alters physiological functioning. Instead of 

altering an incompetent person’s cognition to prepare them for trial, a 

BCI would enable already-lucid patients to manifest their competence 

and participate fully in the hearing.125 However, whether a court would 

find this reasoning persuasive remains untested.  

C. Evidence 

1. Testifying Directly in the Courtroom 

The Federal Rules of Evidence (“FRE”) generally require wit-

nesses to testify in person.126 Thus far, the technological constraints of 

BCI designs have limited users’ mobility, often to the room where the 

fMRI or screens are located. As EEG-based BCI and portable interface 

applications become more common, this will likely become less of a 

barrier to testimony in court.127 Nevertheless, should a patient require a 

device like fMRI, which cannot easily be moved, or should they be 

medically unstable, they may still be able to testify from their hospital 

or bedroom. The Supreme Court has noted that, where in-person testi-

mony would bring a victim face-to-face with their perpetrator and cause 

tremendous distress, live videoconferencing provides an acceptable al-

ternative. 128  Thus, not all out-of-court statements are hearsay, and 

courts might permit the out-of-court statements of a BCI user who, for 

instance, could not leave the hospital or was tethered to technology.129 

Even if the court did consider such an out-of-court statement hear-

say, it still might be admissible under Rule 804 of the Federal Rules of 

Evidence. This allows for hearsay when the declarant is unavailable as 

a witness “because of death or a then-existing infirmity, physical ill-

ness, or mental illness[,]” which could plausibly include a locked-in 
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state or disorder of consciousness.130 However, all uses of this provi-

sion are filtered through Rule 804(b)’s narrow exemptions.131 Of spe-

cial relevance to this population could be the exemption for statements 

under the belief of imminent death, especially if they believed they 

would soon be removed from life support. Jessica Lauren Haushalter 

also imagines a use of the exemption for statements against parties who 

wrongfully caused the declarant’s unavailability.132 If the opposing side 

harmed the declarant in attempted sabotage, leaving them in a condition 

where BCIs would be necessary to communicate, the declarant might 

still have their testimony heard under Rule 804(b).133 

2. Using an Expert Witness 

Until 1993, the Frye v. United States standard, which asked 

whether evidence has gained “general acceptance” by the community 

from which it arose, governed the introduction of expert testimony.134 

Daubert v. Merrell Dow Pharmaceuticals, Inc. overturned this stand-

ard, upholding FRE 702 and its mandate that expert testimony be not 

just relevant, but reliable.135 The use of expert witnesses is currently 

governed by the Daubert standard, which has since been folded into 

updates to FRE 702.136  It inquires whether the technique has been 

tested, whether it has been subjected to peer review and publication, the 

potential error rate in using the technique, the existence and mainte-

nance of standards controlling its operation, and whether it has been 

generally accepted in the scientific community.137 While these factors 

should assist judges in their decision-making, none alone is dispositive, 

and no accumulation of answers mandates a decision. 138  Indeed, a 

judge may choose to admit scientific evidence that falls short of Daub-

ert if they deem it relevant to the proceedings. In such circumstances, 

the hope is that the adversarial machinery of the court will interrogate 

accuracy.139 

It is unclear what this stance augurs for BCI in the immediate fu-

ture. At the time of writing, should one side move to introduce expert 
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testimony on BCI, the opposition would likely call its own expert. The 

ensuing debate would center on whether BCI is a reliable, generaliza-

ble, and accepted scientific practice.140 Courts remain skeptical about 

admitting EEG and fMRI into evidence for many proposed legal 

uses,141 as available data for both modalities, applying to general neu-

roimaging and BCI applications, are dogged by small sample sizes and 

inconsistent results. For instance, certain kinds of fMRI responses have 

not always been reproducible, a challenge for their Daubert admissibil-

ity even if they were to meet other factors.142 While electrography of 

various sites on the body has long been in practice, and EEG has previ-

ously been accepted in courts,143 newer applications of EEG, such as 

quantitative EEG, have floundered under courtroom scrutiny.144  

To the authors’ knowledge, no case has yet addressed a movement 

to introduce BCI evidence in court. However, BCI studies tend to have 

small sample sizes and lack a control group, as these devices are fre-

quently customized for particular patients.145 Given these small sample 

sizes, a question would arise concerning whether the evidence is prone 

to misinterpretation and thus inadmissible under Daubert.146  In re-

sponse, the side hoping to introduce the testimony might point to the 

conversational nature of a BCI, which, in the fashion of a Turing test, 

confirms the user’s comprehension through a reproducible pattern of 

thematic, logical responses in conversation.147  This, in turn, would 

serve as an instrumental calibration check on the validity of the neu-

roimaging, as it would be unlikely for a misfiring device or unconscious 

person to consistently respond appropriately and in a sophisticated 

manner. Nevertheless, the opposition could argue that the output was 

willfully misinterpreted. More subtly, they might suggest that their 

overeager opponents were somehow triggering a spurious response, 

much like the German townspeople, thrilled to see Clever Hans the 

horse calculate math problems, actually induced him to select the right 

answer by their reactions to his hoofs hitting the ground.148 The presid-

ing judge would need to evaluate the evidence and exercise the discre-

tion allowed by Daubert. 
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Another strategy would be to rebrand the BCI testimony not as sci-

entific evidence, but rather physical/machine evidence or akin to the 

use of a translator. Lawyers could, arguing that all machines are to some 

degree interfaces and that machines are not treated as scientific evi-

dence, request that communicative BCIs be treated no differently.149 

For example, some courts have permitted machines, such as guns, to be 

introduced as physical evidence rather than scientific evidence, thus 

bypassing the Daubert test.150 Were this argument to succeed, though, 

the BCI would likely — and prudently — be subjected to a reliability 

test before its “machine assertions” could be evaluated in court.151 

Given that a BCI may involve more points of dynamic human interac-

tion than, for instance, a gun, or some other tool more commonly eval-

uated under this framework, the BCI may not pass the reliability test.152 

Alternatively, an analogy could be drawn to the fact that courts per-

mit translators for witnesses who are deaf or not proficient in Eng-

lish.153 Given that BCI serves a similar function and allows a patient to 

communicate testimony, not to opine on a scientific matter, an advocate 

could present the testimony as normal evidence procured by the equiv-

alent of an interpreter or facilitator.154 They could argue, moreover, that 

interpreting BCI output is unlike interpreting a regular brain scan be-

cause it requires no opinion on, for instance, proclivities to criminal 

behavior.155 The expert witness would need to be “qualified and . . . 

give an oath or affirmation to make a true translation,” as per FRE 604, 

which addresses interpreters.156 The matter they would be interpreting, 

however, would be the presence of a trained signal and that signal’s 

meaning within the BCI, just as regular translators testify on the mean-

ing of sounds or words in other languages.  

Some may argue against the wisdom of including neuroscience ev-

idence at all, out of fear that it will irrationally sway the jury.157 How-

ever, we believe that such fears are excessive. One of us has observed 

that FRE 403 requires the court to exclude evidence if its “probative 

value is substantially outweighed by the danger of unfair prejudice, 

confusion of the issues, or misleading the jury.”158 Prominent studies 

have suggested that neuroscientific evidence is weighted heavily by lay 
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jurors regardless of the quality of its content,159 indicating that neuro-

scientific reasoning made bad arguments seem better to laypeople,160 

and that brain scans may be more convincing to laypeople than other 

sorts of neuroscientific evidence.161 However, many of these studies 

have occurred outside of the legal or judicial context, where additional 

supports exist for debunking poor argumentation. Jennifer Chandler has 

found that, whenever neuroscience evidence was used in any Canadian 

court between 2008 and 2012, it did have an effect on findings of moral 

blameworthiness and perceptions of dangerousness.162 Overall, meta-

analyses return ambivalent responses on whether the mere presence of 

neuroscience evidence can turn a juror’s mind.163 Controlling for other 

factors, the ambiguous level of risk to sound decision-making might 

not be enough to overpower the probative value and due process im-

perative of BCI evidence, given the additional calibration check that 

comes from their comprehension-displaying output. 

In sum, a strong legal and moral imperative could one day exist for 

including BCI evidence in trial. However, the current state of the tech-

nology makes it unclear whether such a motion would succeed. Better, 

more expansive research can pave the way for its future inclusion. 

However, until judges begin the difficult task of actually considering 

BCI evidence, we can only speculate as to a court’s reaction.  

V. BCI AND CLINICAL PRACTICE 

BCI’s novelty and the communication challenges posed by LIS, 

aphasia, and CMD may unnerve clinicians and cause them to act with 

an excess of caution when considering BCI-based prosthetic communi-

cation. Instead of applying standards applicable to everyday life ex-

changes, clinicians may seek the protective refuge of strict legal 

standards more appropriate for end-of-life decisions than everyday 

care. This would prove problematic, as most exchanges with BCI users 

will be quotidian, not monumental. BCI users, like other patients, will 
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want their bedding changed, or the blinds opened, or the television 

turned on. Applying the same evidentiary standard to these choices as 

to ones governing end-of-life decisions will, at best, unfairly limit BCI 

users’ ability to communicate and express their agency. At worst, re-

strictive standards will infantilize the patient and stifle their reemergent 

agency. The following section considers how capacity and competency 

determinations can respond flexibly in the clinic and treat BCI users as 

much as possible like other patients who are similarly situated.  

A. Capacity 

Scholarship and existing case law concerning informed consent 

can guide BCI cases.164 Case law specifies the level of information that 

a patient ought to have before providing informed consent to a proce-

dure: that of a “reasonable patient,” or reasonable patient seen through 

the eyes of a reasonable physician.165 The patient must be free from 

coercion and capable of acting voluntarily.166 They must be apprised of 

all risks, benefits, and alternatives. Meisel, Roth, and Lidz, in one of 

the first legal papers on informed consent for a medical audience, pro-

pose two models of informed consent by which a physician can ascer-

tain a patient’s understanding.167 The “objective model” depends upon 

a person’s “generalized ability to function in the world” and posits a 

reasonable person standard for inferring decision-making ability. 168 

Conversely, the “subjective model” asks whether the patient actually 

understands the information their physician has offered. The Meisel 

framework punctuates two concepts. First and most obviously, physi-

cians should always default to the subjective model when dealing with 

BCI users who cannot ordinarily function independently.169 Second, 

the medical community should offer guidelines concerning ways for a 

clinician to tell that a BCI user actually comprehends information.170 
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Another influential school of thought, championed by the scholar 

James Drane, advocates for construing capacity as a “sliding scale” ra-

ther than a construct to toggle on and off.171 Drane’s model incorpo-

rates a patient’s wishes by the standards of “assent,” “understanding,” 

or “appreciation.” These are increasingly stringent and, according to 

Drane, contextualized against situations of escalating risk.172 Assent re-

quires only general awareness of the treatment, and it attaches to either 

low-risk situations or lifesaving procedures with no alternative, where 

the rational medical judgment is undisputed.173 In contrast, understand-

ing defines a situation where a chronically ill patient must decide on an 

issue where rational medical opinion is divided. It requires, beyond the 

“general awareness” of assent, a decision founded on comprehension 

of the risks and outcomes of various alternatives, and an absence of 

cognitive impairments.174 Drane notes that decisions may be expressed 

either verbally or affectively, with clinicians attending to psychological 

cues that betray bases for decisions, such as emotional or physical an-

guish.175 When working with BCI patients, clinicians ought to be at-

tuned to their unique hardships and ensure that their decisions are 

coming from reasoned understanding, not transient pain or worry. Fi-

nally, Drane reserves the standard of appreciation for risky decisions 

that run contrary to professional judgment.176 A patient wishing to re-

ject sound medical reasoning in favor of likely harm must be able to 

express the realities of treatment and how this relates to their personal 

value system. This would set a high standard for a BCI user to meet, 

and so physicians must both be certain that the user is proficient in com-

municating with the device, that the application is properly calibrated, 

and that they are holding the conversation and interpreting the output 

properly. 

Similarly, Schwartz and Blank view capacity as an ongoing deter-

mination to be repeated throughout the course of the patient’s stay, 

based upon mental status and changes in treatment.177 Multiple stand-

ards should be used, as they are likely to capture more than the factual 

understanding test can by itself.178 This model would be especially cru-

cial for degenerative diseases like ALS and cyclical conditions with 
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fluctuating levels of arousal as in MCS. These individuals may only 

display intermittent and non-reproducible signs of consciousness, ne-

cessitating a longer timeline for consideration and detection of capac-

ity. A longer timeline will allow clinicians to catch any changes in 

mental status, which might compromise an individual’s ability to utilize 

a BCI. 

In addition to verbal standards, physicians also utilize instruments 

to gauge capacity. Like lawyers, they interrogate patients along the 

Grisso factors, mentioned supra in Section IV.A.179 Increasingly, they 

may opt instead for the MacArthur Competence Assessment Tool for 

Treatment, a script that informs the patient about their condition, the 

proposed intervention, and any alternatives, while prompting the clini-

cian with questions probing for patient comprehension and rationale.180 

Of course, using such an instrument may pose special challenges when 

the patient is a BCI user; interviewers must remain mindful of comor-

bidities that may affect BCI users’ communication abilities, as well as 

psychological or motivational factors that may be dissuading them from 

demonstrating competence.181 

This model is more subtle than legal representation, which forces 

a binary choice of either having capacity for a particular transaction or 

not. This model allows physicians to gauge patients’ understanding and 

involve them to the greatest possible extent in decisions about their 

health, without forcing them into a binary classification scheme. In this 

way, clinicians maximize the ability of a patient to participate in deci-

sions and try to identify those domains in which patient participation is 

possible. This allows them to contextualize capacity standards to the 

clinical context. 

All of these models can be applied to decisions and preferences 

expressed by an individual with a BCI. These different models all un-

derscore the importance of verifying patients’ comfort with their BCI 

devices and of building calibration checks into any BCI. They also 

demonstrate the importance of having clinicians who are conversant 

with BCI users, as these devices may, at least at first, hamper their ex-

pression of emotions or complicated ideas. Moreover, these theories 

comfortably accommodate BCI communicative prosthetics, revealing 

that BCI can be considered within a standard clinical framework. 
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B. Competence and Substituted Decision-Makers 

Unlike capacity, which can be judged for both medical and legal 

purposes, competence is explicitly a legal determination. States codify 

the standards of competence at which different kinds of decision-mak-

ers must be appointed.182 This is because a juridical determination of 

incompetence deprives an individual of the civil liberty to make choices 

for oneself and places that locus of decision-making on a surrogate de-

cision-maker or the court. While doctors have some expertise in con-

sidering and evaluating competence, BCI users will present unique 

complications in this assessment. 

When assessing a BCI user’s competence, like any patient, clini-

cians must consider many factors. Appelbaum and Roth observe that 

these include the patient’s personality and psychodynamic considera-

tions, including concealed motives or desires; the accuracy of infor-

mation provided both by the patient to the clinician and to the clinician 

by the patient; the long-term stability of the patient’s mental status; and 

the setting in which the decision is to be made.183 An evaluation seem-

ingly yielding a finding of incompetency should be repeated at varying 

intervals to exclude the possibility of improper timing. 

Clinicians must remember potential psychological vulnerabilities 

of a BCI user, as a formerly overlooked individual adjusting to a new 

way of life. Mahler and Perry advocate for a four-step process, com-

prising a clinical evaluation, staff and patient interventions, treatment 

recommendations, and documentation in the medical record.184 At each 

juncture, Mahler and Perry advise clinicians to screen for such issues 

as depression, denial, or conflicts with clinical staff.185 This exempli-

fies how, even within a standardized and rules-based framework, clini-

cians can be sensitive to subtle or developing issues. 

C. Evidence and Epistemic Humility 

Bardin et al. relate the case of an fMRI-communicating MCS pa-

tient who responded consistently, but incorrectly, to every question 

asked of them.186 Perplexed, the researchers sampled a different analy-

sis with a fixed time delay, which then revealed the patient’s correct 

                                                                                                    
182. See OFFICE OF THE STATE LONG-TERM CARE OMBUDSMAN, IOWA DEP’T ON AGING, 

CAPACITY VS. COMPETENCY (2016). 

183. See Paul Appelbaum & Loren H. Roth, Clinical Issues in the Assessment of Compe-

tency, 138 AM. J. PSYCHIATRY 1462, 1463–65 (1981). 

184. See John Mahler & Samuel Perry, Assessing Competency in the Physically Ill: Guide-

lines for Psychiatric Consultants, 39 PSYCHIATRIC SERVS. 856 (1988). 

185. Id. 

186. See Joseph J. Fins, Wait, Wait . . . Don’t Tell Me: Tuning in the Injured Brain, 69 

ARCHIVES NEUROLOGY 158 (2012). 



198  Harvard Journal of Law & Technology [Vol. 33 

 
responses.187 The Bardin data reveals that the injured brain may not re-

spond as rapidly, as consistently, or in the same manner as that of a 

neurotypical patient; in all likelihood, neural activity may deviate from 

outsiders’ expectations. 188 This deviation suggests that, as incipient 

BCI technology continues to develop, we must remain vigilant against 

error or misunderstanding. Early considerations of BCI will reflect not 

just the novelty of the tool, but also a tension between confidence and 

compassion. 

Neurotypical, able-bodied interlocutors will require a level of cer-

tainty that the message they receive accurately depicts the BCI user’s 

intention. They are accustomed to the ease of ordinary conversation and 

perhaps nurse some techno-skeptical attitudes. Consequently, they may 

perceive unexpected responses as evidence that the patient is not really 

conscious or that the device is malfunctioning. 

While we cannot hope to achieve absolute certainty in our conver-

sations with BCI users, we can achieve more success if we approach 

these conversations with respect, seeking to learn the language of those 

dependent upon neuroprosthetic communication. This will require a 

shift from a futility heuristic to the neuro-rehabilitation model. 189 

Speaking the language of the brain-injured also requires accommodat-

ing obstacles that these patients face in communicating, something that 

comes to most of us naturally. Such miscommunications can be cata-

strophic in BCI users, who have no way to correct for them. Thus, the 

burden falls to lawyers, clinicians, and the rest of society to learn how 

to ask the right questions — and to wait for a response. 

VI. OBLIGATIONS OF OTHERS 

The disability rights movement’s rallying cry remains “nothing 

about us without us.”190 Elsewhere, we have written on the importance 

of viewing brain injury through the disability rights lens.191 Though 

BCI technology’s novelty may, at first, challenge both medical and le-

gal professionals, BCI users will eventually come to be understood 

through conventional frameworks, whether it be the clear-cut rules of 

the legal field or the flexibility and creativity of the clinic. Nevertheless, 
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engaging these reemergent voices in decisions about their health and in 

the machinery of the law requires doctors, lawyers, and loved ones 

learning how to interact with BCI users. To this end, before BCI tech-

nology is widespread, law and medicine must engage with patients with 

neurological conditions to help ensure that emerging technology meets 

their needs. 192  

Fundamentally, both law and medicine must acknowledge their ob-

ligations to learn the language of assistive communicative devices. 

Only in this way can we encourage and heed a reemergent voice. How-

ever, while existing legal and medical frameworks can adapt to issues 

surrounding BCI, certain changes in convention could kick start the 

process of ensuring that all communications, including those using neu-

roprosthetic devices, receive the respect they deserve. Only in this way 

can the BCI patient truly exercise their right to be heard.  

When determining capacity or competence, clinicians — and law-

yers to the extent possible — should employ the technique of mosaic 

decision-making, engaging the patient insofar as they are able, along 

with a surrogate who knows them well, as opposed to charging a surro-

gate with unilateral power.193 This mixed approach to decision-making 

can better account for the variety of factors influencing any given deci-

sion, while reducing the burden on surrogates and family to stand-in for 

their loved one’s voice. The ABA should consider updating its MRPC 

guidelines for interviewing BCI patients, and ideally, judges should re-

ceive some basic training on this emerging technology and how it func-

tions. Not only is comprehension the antidote to fear-based retreats into 

formalism, but this will also promote empathy and understanding. For 

this same reason, when appropriate and as resources allow, as many 

doctors, lawyers, and family members as feasible should be trained to 

use BCI. 

Finally, we must strive to normalize assistive technologies and 

avoid framing BCI users as anything other than fully human. We must 

recognize that using devices to extend our own capabilities and percep-

tions, thus transforming the device into an extension of our own bodies, 

is a normal mode of human functioning within the world. A blind per-

son with a cane and a teenager with a smartphone both learn to perceive 

affordances, or access opportunities, that would have gone unnoticed 

by a system merely consisting of their own flesh and blood.194 BCI 

technology is only one application of this reality. Its use does not 
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threaten a futuristic world of non-human cyborgs and “unnatural” com-

munication, only a more accepting community cognizant of our many 

differing abilities and skills.  

In a 1928 address to the New York Academy of Medicine, Benja-

min Cardozo, then Chief Judge of the New York State Court of Ap-

peals, observed that law and medicine, despite their historic paths, had 

common origins: 

There are those who say that the earliest physician 

was the priest, just as the earliest judge was the ruler 

who uttered the divine command and was king and 

priest combined. Modern scholarship warns us to 

swallow with a grain of salt these sweeping generali-

ties, yet they have at least a core of truth. Our profes-

sions — yours and mine — medicine and law — have 

divided with the years, yet they were not far apart at 

the beginning.195 

Just as Cardozo observes, medicine and the law cohere around a 

common purpose.196 Ensuring the dignity and respect of patients who 

depend upon BCI to communicate is a multifaceted task, and neither 

priestly tradition, law nor medicine, can achieve this alone. While law-

yers will accomplish this by analogical reasoning and bright-line rules, 

clinicians can exercise the flexibility that has always permitted them to 

uphold their standard of care. Together, these two professions can pro-

mote respect for assisted communication, and balance justice and rea-

son with compassion and care. 

VII. CONCLUSION 

BCI technology is a growing market: analysis by Reports and Data 

predicts the market size of BCI technology will reach $1.15 billion by 

2026,197 DARPA has launched its Next-Generation Nonsurgical Neu-

rotechnology (“N3”) program,198 and a bevy of neural implant startups, 
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including Elon Musk’s buzzed-about Neuralink, has attracted inves-

tors.199 As discussed above, use cases for prosthetic communication de-

vices continue to expand as the technology becomes more precise and 

better attuned to patient needs. Researchers will continue to seek to ap-

ply BCI in other medical conditions.200  The gaming community is al-

ready using non-invasive BCI technology for more immersive 

experiences.201  Software developers have also begun experimenting 

with applications of BCI for the “internet of things,” or “IoT.”202 

As BCI technology becomes more commonplace, the complexity 

of the accompanying ethical issues will similarly intensify.  A running 

theme of this Article, and likely trend for the future of this topic, is the 

evolving relationship between science and the law.  While the law must 

do what it can to engage in anticipatory governance, we cannot hope to 

predict every ethical and legal issue that will arise moving forward. 

However, it is our hope that the framework laid out in the foregoing 

sections will continue to underpin ensuing debates on BCI usage.  Re-

search must advance to the point where legal professionals feel com-

fortable drawing inferences from BCI-based conversations, while law 

must assimilate scientific reasoning and embrace new precedents. 

Similarly, strict evidentiary standards should not impede worthy 

efforts to use neuroprosthetic technologies — here BCI — to give voice 

to those made voiceless by injury or illness. To place strictures on their 

renascent efforts to communicate, aided by emerging technology, will 

silence them again and further marginalize those already sequestered. 

Their communicative acts need to be understood differently than those 

evaluated in a court of law. Indeed, to apply the wrong evidentiary 

standard in either a legal or clinical context deprives this promising 

technology of its maximal instrumentality.  

Achieving this balance will allow both medicine and the law to 

positively incorporate new technological advances to achieve ultimate 

respect for persons and to advocate in every sense for their well-being. 
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